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5 studies such as LIPGENE and PREDIMED, and has already been commercialized 92 through various avenues (Ronteltap et al., 2012 (Celis-Morales et al, 2016; Fallaize et al., 2016; 96 Livingstone et al., 2016) . Results from the Food4me project results have indicated a 97 willingness among the European public to pay for a personalized nutrition service 98 which includes some combination of dietary, phenotypic and genotype data, at least for 99 some groups of individuals in the population (Ries et al., 2010; Fischer et al., 2016;  M A N U S C R I P T
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6 genomics (Learning Outcomes for Dietitians on Nutritional Genomics, 2014) and be 117 prepared to integrate NGx into their practice (Collins et al., 2014) . There has also been 118 an education drive for front-line healthcare practitioners to become familiar with 119 genomics (Public Health Genomics Education, 2015) . Only a few research studies, 120 however, appear to have examined healthcare professionals' (including RD´s) 121 engagement in the field of nutritional genomics (Lapham et al., 2000; Rosen et al., 122 2006; McCarthy et al., 2008; Whelan et al., 2008; Collins et al., 2013) . With an 123 interested potential consumer market (Stewart-Knox et al., 2016; Fischer et al., 2016) , it 124 is essential to identify and address any barriers that may affect the integration of 
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Studies that looked only at dietetic students were also excluded as the purpose of this 
Data Extraction and Analysis

155
A total of 9 eligible studies were identified (table 1). Each study was assessed 
Results
166
Inclusion criteria as outlined in Table 1 and 65% (Whelan et al., 2008) . The number of participants in each study ranged 175 between 16 (Li et al., 2014 ) to 1844 (Collins et al., 2013 . As there were a limited 176 number of studies and methods across studies were not consistent, a narrative approach
177
will be adopted to analyze the findings. integration into practice (Whelan et al., 2008; Oosthuizen, 2011; Collins et al., 2013) . et al., 2005 et al., : Rosen et al., 2006 Whelan et al., 2008; Oosthuizen, 2011; 192 Collins et al., 2013; Cormier et al., 2014) . Involvement has been found to be low, such 193 that fewer than 50% of dietitians based in the clinical setting reported engaging in 194 activities associated with NGx (Whelan et al., 2008; Oosthuizen., 2011; Collins et al., 195 2013). Activities included referring individuals for genetic counselling. The proportion 196 was even lower in the educational setting (46.1%) where activites included being active 197 in teaching genetics to students and other healthcare professionals (Whelan et al., 2008; 198 Oosthuizen., 2011; Collins et al., 2013) . (2014) found that 50% of dietitians in both countries surveyed did not 254 believe that NGx played any role in informing their current practice. They also found a 255 general reluctance among RD's to integrate the science owing to a perceived lack of 256 evidence for its efficacy. Differences between the two countries were not measured. of DTC testing (Weir et al., 2010; Cormier et al., 2014; Li et al., 2014) and appear 275 skeptical of DTC NGx products owing to the perceived lack of scientific evidence for 276 the efficacy of such products (Weir et al., 2010; Li et al., 2014) . Negative attitudes could cause unnecessary worry in consumers (Weir et al., 2010; Cormier et al., 2014; Li et al., 2014) . 
Endorsement by Professional Organisations
302
A US survey (N=995) of RD´s (Rosen et al., 2006) found that 80% had never 303 encountered NGx in practice. A possible reason for the lack of integration of NGx into 304 practice could be the lack of priority assigned to nutrigenomics by dietetic professional 305 associations (Li et al., 2014) . Endorsement by professional bodies would serve to M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
14 become involved in activities relating to NGx (Rosen et al., 2006; Oosthuizen, 2011; 308 Collins et al., 2013; Li et al., 2014) . Although Cormier and colleagues (2014) found that 309 more than 75% (N=383) of RD´s in the Quebec-area (Canada) knew about NGx, it was 310 not clear from the study whether this knowledge led to integration of NGx into practice.
311
The application of NGx in practice will require leadership from professional 312 organisations representing dietetics professionals. 
361
Reviewing the curriculum to increase knowledge and enhance confidence through 362 clinically based support and training may be necessary to address this in the future 363 (Wright, 2014) . that DTC results could unnecessarily worry clients and that specific groups, for 396 example, those on lower incomes, could be excluded from accessing such products 397 (Weir et al., 2010; Cormier et al., 2014; Li et al., 2014) . Whilst policy needs to consider and small sample sizes (Weir et al., 2010; Li et al., 2014) , the reasons for which are Existing research has also suggested that RD's have ethical concerns, most 437 especially that disadvantaged groups could be excluded from accessing products and 438 services if they are only offered commercially (Weir et al., 2010; Cormier et al., 2014; 439 Li et al., 2014) . Recent research into opinions among the European public on 440 personalised nutrition, however, has suggested that there may be two potential markets, • There is an opportunity to integrate DNA testing and digital health platforms into the curriculum as an innovative way to increase interest and engagement with NGx
• Leaders of dietetic organizations and academic institutions need to place nutritional genomics higher on the strategic agenda in order to progress the profession and to create new opportunities.
